INTRODUCTION {#sec1-1}
============

End-stage renal disease (ESRD) is a potential outcome of chronic kidney disease (CKD).\[[@ref1]\] The prevalence and incidence of ESRD as a worldwide public health concern are increasing in developed and developing countries. According to the report published by the Management Center for Transplantation and Special Disease (MCTSD) affiliated to Iran\'s Ministry of Health in 2007, the total number of patients with ESRD undergoing renal replacement therapy (RRT) was 32,686, which indicates a prevalence of 435.8 per million population (population = 75 million people).\[[@ref2]\] Usually, these patients are treated by hemodialysis,\[[@ref3]\] kidney transplantation,\[[@ref4]\] and peritoneal dialysis.\[[@ref5][@ref6]\] These RRTs were started in Iran in 1964, 1967, and 1975 and at present kidney transplantation is the most common among them in Iran (48.8%).\[[@ref2][@ref7]\] Kidney transplantation is the preferred treatment for most patients with ESRD and is far more profitable than hemodialysis.\[[@ref8][@ref9]\] Transplanted patients have better quality of life and survival rate.\[[@ref10]\] The first kidney transplant in Iran that was performed in Shiraz, Fars Province, Iran in 1967 was the first organ transplant among the countries that are current members of the Middle East Society for Organ Transplantation (MESOT).\[[@ref7][@ref11]\] Over the past three decades, the number of kidney transplants has steadily increased that is concurrent with the development of the primary health care system, reduction of mortality, population growth, increase of life expectancy, and a significant shift from communicable to noncommunicable diseases.\[[@ref11][@ref12]\] There are three different resources for kidney transplants including living-related, living-unrelated, and deceased donors\[[@ref10]\] and the function of kidneys from living donors is better than from deceased individuals.\[[@ref13]\] In 2013, there were 2,670 kidney transplants in Iran including 1,501 living donors and 1,169 deceased donors.\[[@ref14]\] Although kidney transplantation in Iran started from living-related donors, currently the main source of kidney donations is living nonrelated donors.\[[@ref2]\] Analyzing renal transplantation data can help to evaluate the effectiveness of transplantation activities and estimation of future costs in the health care system.\[[@ref12]\] Several studies have been conducted to estimate the survival rate of renal transplantation in different transplantation centers of Iran such as Tehran,\[[@ref8]\] Shiraz,\[[@ref15][@ref16][@ref17]\] Mashhad,\[[@ref18]\] Hamadan,\[[@ref19]\] but there is no any study about the survival rate in patients of one city who had undergone kidney transplantation in other centers. Therefore, the aim of this study was to determine the organ survival rate after kidney transplantation during a period of 10 years (March 2001-March 2011) in transplanted patients from Arak, Markazi Province, Iran.

MATERIALS AND METHODS {#sec1-2}
=====================

Study design and participants {#sec2-1}
-----------------------------

In this historical cohort study, all recipients of kidney transplantation from Arak, in all transplant centers of Iran who have medical records in Valiasr Hospital and "charity for kidney patients" of Arak, Markazi Province, Iran during a period of 10 years from March 2001 to March 2011 were included. In this period, 225 cases of transplantation, out of which 189 from living donors and 36 from deceased donors were performed. Data collected by using checklists were completed from patients' hospital records. In this study, the exact time of transplantation was considered as the "initial event" and the time of irreversible transplant rejection leading to a return to dialysis was defined as the "end-point event." Cases in which didn't experienced this event due to finishing the study, the patients who were lost to follow-up, or who died for reasons other than transplant rejection were considered as "censored data." Deaths due to surgical consequences immediately after surgery were excluded.

There was no ethical problem in this research because the data were extracted from patient records without mentioning the name, and there was no any intervention on the patient. The research proposal was approved by the Deputy of Research of Arak University of Medical Sciences with project number 1063 and the Ethics Committee with ethics number 92-160-14.

Study\'s variables {#sec2-2}
------------------

The studied variables were donor source (deceased, related, unrelated), donor and recipient\'s age, gender, recipient\'s place of residency (city, rural), family history of kidney transplantation, marital status (single, married, widow), blood group (A, B, AB, O), Rh (positive, negative), underlying cause of ESRD (diabetes, glomerulonephritis, hypertension, kidney poly cystic, other), and the number of dialysis after transplantation in 1 week.

Statistical analysis {#sec2-3}
--------------------

The obtained data were analyzed using Statistical Package for the Social Sciences (SPSS) 20 and Stata 11 (IBM SPSS Statistics for Windows, Version 20.0. Armonk, NY: IBM Corp). Kaplan-Meier method was employed to determine the graft cumulative survival rate, log-rank test to compare survival curves in subgroups, and Cox regression model to define the hazard ratio and for ruling out the intervening factors. The proportional hazards assumption for all variables was checked using the estat phtest,\[[@ref20]\] and the results confirmed this assumption.

RESULTS {#sec1-3}
=======

In this study, among the 225 patients followed up over 10 years, 30 cases (13.3%) of irreversible transplant rejection that led to the initiation of dialysis or death was observed. 214 (95.11%) out of 225 patients were followed successfully until the end of the study. The mean age of the kidney donors and recipients was 28.78 ± 5.23 years and 36.42 ± 14.34 years, respectively. The other variables are presented in [Table 1](#T1){ref-type="table"}.

###### 

Frequency distribution of demographic and clinical variables in study
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The mean duration of follow-up was 55.43 ± 42.02 months and the time at risk in the study was 12471.5 person-months. The mean of entry and exit time was 0 months and 55.68 months, respectively. As shown in [Figure 1](#F1){ref-type="fig"}, by using the Kaplan-Meier method, the cumulative probability of graft survival and 95% confidence interval (CI) at 1, 3, 5, 7, and 10 years after transplantation were 99.10 (96.45-99.77), 97.72 (93.89-99.16), 94.33 (88.74-97.18), 85.66 (77.27-91.13), and 62.12 (48.45-73.15)%, respectively.
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As shown in [Table 2](#T2){ref-type="table"}, based on the log-rank test results, the recipients' gender showed a significant relationship with the cumulative survival rate of kidney transplantation such that survival was significantly higher in female recipients compared with male recipients (*P* = 0.02). The recipient age was one of the affecting factors of survival so that survival in the age group of 21-40 years was significantly high and in the age group above 60 years was low (*P* \< 0.001). Also, in terms of the underlying cause of ESRD, survival was significantly lower in diabetes and glomerulonephritis groups (*P* = 0.01). In the present study, kidney survival rate has not been significantly different in terms of following factors: donor\'s gender (*P* = 0.31), donor\'s age (*P* = 0.69), donor\'s source (*P* = 0.47), recipient\'s Rh (*P* = 0.14), recipient\'s residency (*P* = 0.41), recipient\'s family history (*P* = 0.38), recipient\'s marital status (*P* = 0.24), and recipient blood group (*P* = 0.29).

###### 

Comparison of survival rates at different time intervals including 1 year, 3 years, 5 years, 7 years, and 10 years after kidney transplantation in studied variables
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Univariate Cox regression model was used to determine the affecting quantitative variables on the kidney rejection that not entered in log-rank test. Based on the results of univariate Cox regression, the number of dialysis was significantly associated with cumulative probability of survival \[hazard ratios and 95% CI: 1.71 (1.21-2.40)\] so that for every one unit increase in the number of dialysis after transplantation, the hazard ratio of kidney transplantation rejection increased 1.71 times. The recipient\'s weight was not significantly associated with cumulative probability of survival \[hazard ratios and 95% CI: 0.99 (0.96-1.01)\].

Finally, in order to have a multivariate analysis and determination of the affecting variables on the kidney rejection, multivariate Cox regression models were used. At this point, the variables that had a *P* value ≤0.2 in univariate analysis were entered into the model. Results show that only the number of dialysis by controlling the effect of other variables had a significant association with the risk of kidney transplant rejection \[[Table 3](#T3){ref-type="table"}\].

###### 

Multivariate analysis by Cox regression model for affecting variables on the kidney rejection
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DISCUSSION {#sec1-4}
==========

This study showed that graft survival rates at 1 year, 3 years, 5 years, 7 years, and 10 years after transplantation in transplanted patients from Arak city, Markazi Province, Iran were 99.1, 97.7, 94.3, 85.7, and 62.1%, respectively.

Based on the report of Iran organ procurement network, the 1-year survival rate of kidney transplantation has been reported to be 94.7%.\[[@ref17]\] In contrast, this rate is higher in our studied patients. Based on the results of the largest survival analysis in the country, so far 1-, 5-, 10-, and 15-year graft survival rates were 85%, 68%, 46%, and 24%, respectively.\[[@ref21][@ref22]\] In the studies that were conducted in 2010 at the Shiraz Transplant Center, the survival rates for these intervals from the deceased donor were 96.6%, 93.7%, 88.9%, 87.1%, and 85.8%, respectively, and from the living donor were 98.3%, 96.4%, 92.5%, 90.8%, and 89.2%, respectively;\[[@ref15][@ref17]\] the survival rate at intervals of 1 year, 3 years, and 5 years was less than our study but on the contrary, at intervals of 7 years and 10 years it was greater. In the study of Javanrouh Givi *et al*. in Mashhad Qaem Hospital, 1-, 5-, and 10-year survival rates were estimated to be 98.3, 92.5, and 89.2%, respectively.\[[@ref18]\] In another study that was conducted in Tehran, Tehran Province, Iran in 2011, the survival rates at 1 month, 1 year, and 5 years after transplantation were 93.2%, 89% and 82.5%, respectively,\[[@ref8]\] and the survival rate was lower than our study. In a study in Taiwan the 5-year survival rate of kidney transplantation was estimated to be 84.7% that was lower than our study.\[[@ref23]\] Saatchi *et al*. conducted a retrospective cohort study in Hamadan Province on 475 patients who had undergone kidney transplantation from 1994 to 2011; they found that 1-, 5-, 10-, 15-, and 18-year survival rates of transplantation were 97.1%, 92.3%, 86.2%, 77.6%, and 60.3%, respectively.\[[@ref19]\] Kwon *et al*. conducted a similar study in South Korea on 614 patients and reported that 1-, 5-, and 10-year survival rates of kidney transplantation patients were 92.62%, 82.37%, and 76.07%, respectively.\[[@ref24]\] Based on the results of a single-center experience from Turkey, 1-year graft survival rates were estimated to be 99.3% and 95.8% in the preemptive and nonpreemptive transplantation groups, respectively.\[[@ref25]\] In general, the observed differences on the one hand could be due to lack of synchronicity in these studies and changes in transplantation techniques or prescription drugs and type of immunosuppressive regimen for patients during the time while on the other hand they could be due to the nonuniform experience of transplant centers and physicians. Also, this inconsistency could be attributed to the study setting, individual characteristics, and clinical status of the patients.\[[@ref19]\]

In this study, in univariate model the cumulative probability of survival was significantly higher in female recipients compared to male recipients. This was consistent with the study of Chen *et al*. in Taiwan\[[@ref23]\] but was different from the study of Hassanzadeh *et al*.\[[@ref17]\] The higher survival rate in women could be due to hormonal or immunological changes in them,\[[@ref26]\] However, this association was not significant after adjustment for the effect of other variables. A recent study has confirmed this issue and concluded that the association between graft rejection and sex was confounded by other variables.\[[@ref19]\] The donor\'s gender showed no association with survival rate and this finding was consistent with the results of many studies\[[@ref15][@ref23][@ref27][@ref28][@ref29]\] while in some studies graft failure has been reported to be higher in women donors that has been attributed to lower body weight and fewer nephrons in women.\[[@ref17]\]

In the present study, there was no significant association between the age of donors and survival rate of transplantation while the results of many studies and the literature review shows the negative effect of age on the cumulative probability survival of kidney transplantation.\[[@ref15][@ref30][@ref31]\] This negative effect attributes to the structural changes of the elderly renal parenchyma and also, inadequacy of the nephrons of elderly graft to fulfill the functional requirements of a poorly equipped recipient.\[[@ref21][@ref32]\] However, survival in recipients aged 21-40 years was significantly high while in the age groups of above 60 years and below 20 years it was low, which was consistent with the results of many existing studies.\[[@ref15][@ref33][@ref34][@ref35]\] The relationship between the recipient\'s age and graft survival in young subjects is justifiable due to their small anatomical body parts and probability of the existence of technical problems, and in the older subject can be explained by loss of nephron function.\[[@ref15]\]

In this study, no association was observed between the donor sources (deceased, living-related, living-unrelated) with the probability of graft survival while in the study of Almasi-Hashiani *et al*., the percentage of irreversible rejections, which led to the initiation of dialysis in the cases of transplantation from deceased donors was more.\[[@ref16]\] Also, this finding has been confirmed in other studies,\[[@ref13][@ref33][@ref36]\] which may have been caused by differences in the transmission system of donated organs or could have been due to cold ischemia time of the kidney since increasing the time of ischemia resulted in decreased graft survival.\[[@ref17][@ref37]\] The absence of association in our study might have been due to the low sample size.

In this study similar to most of the existing studies,\[[@ref17][@ref27][@ref28]\] there was no association between the underlying cause of ESRD and graft survival. However, based on the study results of Courtney *et al*.\[[@ref33]\] the underlying cause of ESRD may influence the survival time.

In the present study, dialysis time after transplantation had a significant effect on the survival of renal transplantation after adjusting the effect of other variables. Based on the results of other studies, the waiting time on dialysis before transplantation was one of the largest independent risk factors for graft loss after kidney transplantation.\[[@ref18][@ref27][@ref38]\]

The strength of this study was successful follow-up of survival rate of more than 95% of the patients while its major limitations were low sample size and conducting a retrospective cohort study and using medical records instead of prospective design. The lack of accurate registration of some factors such as creatinine in the patient\'s records did not allow assessment of the effect of these variables. Also, we were unable to survey the effect of immunosuppressive drugs.

CONCLUSION {#sec1-5}
==========

In this study, 1-, 3-, 5-, 7-, and 10-year graft survival rates were satisfactory and similar to the results of single center studies in the world. Dialysis time after transplantation was a significant predictor of survival in recipients of kidney transplantation this issue should be considered during kidney transplant in order to increase the survival.
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